Virginia Stormwater Management M odel Ordinance

Thismode ordinance isintended to be atool to assst communitiesin creating their own stormwater
management ordinance to be consstent with the Virginia Stormwater Management Law (810.1-
603.1.et seg.) and Regulations (4VAC3-20). The Virginia Stormwater Management Law contains
gpecific minimum requirements for local sormweter programs.

1 Maintain after-devel opment runoff rate of flow, as nearly as practicable, asthe pre-
development runoff characteridtics;

2. Egtablish minimum design criteria for measures to control nonpoint source pollution,
localized flooding, and stream channd erosion;

3. Provisonsfor long-term responsbility for and maintenance of sormwater management

measures intended to manage the qudity and quantity of runoff; and

4, Provisonsfor the integration of locally adopted sormwater management programs with
other loca programs (such as erosion and sediment control, flood plain management,
etc.) requiring compliance in order to better coordinate and streamline the
adminigrative processes of plan submission and gpproval, issuance of permits, payment
of fees, and coordination of ingpection and enforcement activities.

This ordinance has been developed to meet these minimum requirements. Basic minimum technica
criterion are provided, however, thismodel, aswell asloca ordinances developed with this modd as
guidance, should utilize a technica support document, such as the Virginia Stormwater Management
Handbook, for specific design purposes. Thiswill alow the criteriato be periodicaly modified in order
to reflect current engineering methods (as required in 810.1-603.4.2 Code of Virginia).

In designing amode stormwater ordinance for implementation at the locd level, we purposely avoided
creating too complex an ordinance, and instead have included suggestions for optional language and
concepts that we believe a good sormwater management ordinance should contain. This ordinance is
representative of a good base that communities can customize and build upon to correspond with local
staff resources, relative devel opment pressure, and watershed resources. We recommend that you use
and modify this document as appropriate to comply with other existing ordinances in your locdity. The
Virginia Stormwater Management Handbook identified throughout this document refersto the latest
edition listed on the DCR website. Updates and revisons will be identified in an errata shedt.

In order to customize this ordinance, there are sections where the name of the loca stormwater
authority that has regulatory power over sormwater management must be inserted These sections are
denoted by text placed in brackets< ). By using this ordinance and customizing these sections, one can
cregte aviable locd ordinance with minimad editing.

Itdicized text with thissymbol 5 should be interpreted as comments, ingtructions, or information to
assig the ordinance writer. Thistext should not appear in your find ordinance.



Virginia Stormwater Management Model Ordinance September 2001

Moded Ordinancefor the Control of
Post Congruction Stormwater Runoff

Table of Contents:

Introduction

Section 1. General Provisions

Section 2. Definitions

Section 3. Stormwater Management Program Permit Procedures and Requirements
Section 4. Exceptionsto Stormwater M anagement Requirements

Section 5. General Criteriafor Stormwater Management

Section 6. Construction Ingpection Provisons

Section 7. Maintenance and Repair of Stormwater Facilities

Section 8. Enforcement and Violations

Introduction

5 This section isreserved for local governments to establish the environmental, economic, and
social justification or “ Findings of Fact” for the adoption of a stormwater management
ordinance. The Virginia Stormwater Management Law startswith a“ finding” that the*® . . . the
lands and waters of the Commonwealth are great natural resources; that as a result of intensive
land development and other land use conversions, degradation of these resour ces frequently
occurs in the form of water pollution, stream channel erosion, depletion of groundwater

resour ces, and more frequent localized flooding; that these impacts adver sely affect fish, aquatic
life, recreation, shipping, property values and other uses of lands and waters; and that existing
authorities under the Code of Virginia do not adequately address all of these impacts. Therefore
the General Assembly findsit in the public interest to enable the establishment of stormwater
management programs.” (810.1-603.1)

Local governments are encouraged to introduce their ordinance with findings specific to the
impacts on aquatic resources and properties within their jurisdiction.

Section 1. General Provisions

1.1.  Statutory Authority

The Virginia Stormwater Management Law (“Law”), Title 10.1, Chapter 6, Article 1.1 of the Code of
Virginia, enables locditiesto adopt , by ordinance, a tormwater management program consistent with
date regulations promulgated pursuant to the Law.

5 Localities may consider including other enabling authority, especially when including
alternative funding programs to support the implementation of the local program, such as
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Sormwater Utilities, Title 15.2, Chapter 21, Article 2, Section 2114; Payment by Sub-divider of
the Pro Rata Share of the Cost of Certain Facilities. § 15.2-2243 of the Code of Virginia

1.2. Purpose

The purpose of this ordinance is to establish minimum stormwater management reguirements and
controls to protect properties, safeguard the generd hedlth, safety, and wefare of the public residing in
watersheds within this jurisdiction, and protect aguatic resources. This ordinance seeks to meet that
purpose through the following objectives:

1. Require that land development and land conversion activities Maintain the after-devel opment
runoff characterigtics, as nearly as practicable, as the pre-devel opment runoff characterigticsin
order to reduce flooding, siltation, stream bank erosion, and property damage;

2. Egtablish minimum design criteria for the protection of properties and aguatic resources
downstream from land development and land conversion activities from damages due to
increases in volume, velocity, frequency, duration, and peek flow rate of sorm water runoff;

3. Egtablish minimum design criteria for measures to minimize nonpoint source pollution from
sormwater runoff which would otherwise degrade water quality;

4. Egtablish provisons for the ef long-term responsibility for and maintenance of sormwater
management control devices and other techniques specified to manage the quality and quantity
of runoff; and

5. Egtablish certain adminigtrative procedures for the submission, review, approva, and
disapprova of sormwater plans, and the ingpection of approved projects.

5 Localities are authorized to adopt more stringent stormwater management regul ations than
those necessary to ensure compliance with the Board's minimum regulations, with the exception
of regulations related to plan approval, provided that the more stringent regulations are based
upon the findings of local comprehensive water shed management studies and that prior to
adopting more stringent regulations a public hearing is held after giving due notice. The above
list are, in part, the State of Virginia minimum objectives (810.1-603.4) for regulations to reduce
the impact of stormwater on receiving waters. The local stormwater authority may wish to set
mor e stringent objectives, based on priority water quality and habitat problems (e.g., to reduce
phosphorus loads being delivered to recreational lakes or water supply reservoirs, to sustain a
trout fishery, etc.)
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1.3. Applicability

This ordinance shal be applicable to dl subdivison, ste plan, or land use conversion applications,
unless digible for an exception by the (jurisdictiond
sormwater authority) under the specifications of Section 4 of this ordinance. The ordinance dso
aopliesto land development activities thet are smdler than the minimum applicability criteriaif such
activities are part of alarger common plan of development that meets the applicability criteria, even
though multiple separate and distinct land devel opment activities may take place at different times on
different schedules. In addition, al plans must dso be reviewed by loca environmentd protection
officids to ensure that established water quality standards will be maintained during and after
development of the Site and that post construction runoff levels are consistent with any loca and
regional watershed plans.

To prevent the adverse impacts of ssormwater runoff, the
(juridictional stormwater authority) has developed a set of performance standards that must be met at
new development Sites. These standards apply to any land development or land use conversion activity
disturbing one (1) acre or more of land.

5 Thejurisdiction may adopt a smaller area threshold for their stormwater management
ordinance. Smaller areas are under regulatory authority under other existing programs. The
menu of water quality BMP option has several practices that can easily manage and treat
smaller sites (less than one (1) acre). The Chesapeake Bay Preservation Act Regulations require
water quality assessments on projects as small as 2,500 square feet, and the Virginia Erosion
and Sediment Control regulations require a stream channel erosion assessment (MS-19-4VAC50-
30-40.19) on sites as small as 10,000 sguare feet. It is therefore suggested to apply water quality
BMP’s on all stormdrain outfalls and proposed impervious areas.

Thefollowing activities are exempt from these sormweter performance criteria

1. Permitted surface or degp mining operations and projects, or oil and gas operations and
projects conducted under the provisions of Title 45.1 of the Act;

2. Tilling, planting or harvesting of agricultura, horticulturd, or forest crops;

3. Single-family resdences separately built and not part of a subdivision, including additions or
modifications to exising Sngle-family detached resdentid sructures;

4. Land development projects that disturb less than one acre of land area; however, the
governing body of alocdity which has adopted a sormwater management program may
reduce this exception to asmaller area of disturbed land or qudify the conditions under which
this exception shdl apply; and
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5. Linear development projects, provided thet (i) less than one acre of land will be disturbed
per outfal or watershed, (i) there will be inggnificant increases in pesak flow rates, and (iii) there
are no existing or anticipated flooding or erosion problems downstream of the discharge point.

When a site development plan is submitted that qualifies as a redevelopment project as defined in
Section 2 of this ordinance, decisions on permitting and on-site sscormwater requirements shal be
governed by the sormwater Szing criteriafound in the current Virginia Stormwater Management
Handbook. This criteriaiis dependent on the amount of impervious area crested by the redevel opment
and itsimpact on water qudity. Fina authorization of al redevelopment projects will be determined
after areview by the (Jurisdictional ormwater authority).

1.4.  Compatibility with Other Permit and Ordinance Requirements

This ordinance is not intended to interfere with, abrogate, or annul any other ordinance, rule or
regulation, seature, or other provison of law. The requirements of this ordinance should be considered
minimum requirements, and where any provison of this ordinance imposes redrictions different from
those imposed by any other or ordinance, rule or regulation, or other provision of law, whichever
provisons are more redtrictive or impose higher protective standards for human hedlth or the
environment shall be considered to take precedence.

15  Severability

If the provisions of any article, section, subsection, paragraph, subdivision or clause of this ordinance
shdl be judged invdid by a court of competent jurisdiction, such order of judgment shdl not affect or
invaidate the remainder of any article, section, subsection, paragraph, subdivision or clause of this
ordinance.

16. Stormwater Management Handbook

The (jurisdictiona sormwater authority) will utilize the
palicy, criteria and information including specifications and sandards of the Virginia Stormwater
Management Handbook (or loca equivaent), for the proper implementation of the requirements of this
ordinance. This Handbook includes alist of acceptable sormwater treetment practices, including the
specific design criteriafor each sormwater practice. The Handbook may be updated and expanded
from time to time, based on improvements in engineering, science, monitoring and local maintenance
experience. Stormwater trestment practices that are designed and constructed in accordance with these
design and sizing criteriawill be presumed to meet the minimum water quaity performance standards.

5 All references to the Virginia Sormwater Management Handbook (or local equivalent), are
presumed to be the * latest edition” as defined on the Virginia Department of Conservation and
Recreation website. Updates and revisions will be made periodically and itemized on the DCR
Website. The jurisdictional stormwater authority and local ordinance should make reference to
minimum design standards as specified in the referenced stormwater Handbook. Local
authorities may desire to develop a local handbook that complements or replaces the Virginia
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Sormwater Management Handbook provided that this referenceis at least as stringent as the
Virginia Slormwater Management Handbook.

Section 2. Definitions:

“Accelerated Erosion” means eroson caused by development activities that exceeds the natural
processes by which the surface of the land isworn away by the action of water, wind, or chemical
action.

"Act" meansArticle 1.1 (8 10.1-603.1 et seg.) of Chapter 6 of Title 10.1 of the Code of Virginia

“ Adequate Channel” means a channe with a defined bed and banks, or an otherwise limited flow
areathat will convey the designated frequency storm event without overtopping the channd banks nor
causing erosive damage to the channel bed or banks.

“Applicant” means any person submitting a sormwater management plan for gpprova.

“Aquatic Bench” meansa 10- to 15- foot wide bench around the perimeter of a permanent pool that
ranges in depth from zero to 12 inches. Vegetated with emergent plants, the bench augments pollutant
remova, provides habitats, conced s trash and water level fluctuations, and enhances sifety.

“Average Land Cover Condition” means ameasure of the average amount of impervious surfaces
within awatershed, assumed to be 16 %. Note that alocality may opt to calculate actud watershed-
specific values for the average land cover condition based upon 4VAC 3-20-101.

“Best Management Practice (BMP)” meansastructura or nongtructural practice which is designed
to minimize the impacts of development on surface and groundwater systems.

“Bioretention Basin” means awater quaity BMP engineered to filter the water qudity volume
through an engineered planting bed, conssting of a vegetated surface layer (vegetation, mulch, ground
cover), planting soil, and sand bed, and into the in-Stu materidl.

“Bioretention Filter” means abioretention basin with the addition of a sand filter collection pipe
system benesth the planting bed.

“Board” meansthe VirginiaBoard of Conservation and Recreation

“Building” means any dructure, either temporary or permanent, having walls and aroof, designed for
the shelter of any person, animal, or property, and occupying more than 100 square feet of area.

“Channd” meansanatura or artificid watercourse with a definite bed and banks that conducts
continuoudy or periodically flowing weter.

“Constructed Wetlands’ means areas intentionaly designed and cregted to emulate the water quality
improvement function of wetlands for the primary purpose of removing pollutants from stormwaeter.
“Dedication” means the deliberate appropriation of property by its owner for genera public use.

" Department™ means the Virginia Department of Conservation and Recrestion.

“Detention” means the temporary storage of siorm runoff in a ssormwater management practice with
the gods of controlling pesk discharge rates and providing gravity settling of pollutants.

“Detention Facility” means a detention basin or dternative structure designed for the purpose of
temporary storage of stream flow or surface runoff and gradua release of stored water at controlled
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rates.
“Developer” means a person who undertakes land disturbance activities.
“Development” meansland development or land devel opment project.

“Drainage Easement” meansalegd right granted by alandowner to a grantee alowing the use of
private land for ssormwater management purposes.

“Erosion and Sediment Control Plan” means aplan that is designed to minimize the accel erated
erosion and sediment runoff at a Site during congtruction activities.

“Feein Lieu” meansapayment of money in place of meeting dl or part of the sorm water
performance standards required by this ordinance.

" Flooding" means avolume of water that istoo grest to be confined within the banks or walls of the
stream, water body or conveyance system and that overflows onto adjacent lands, causing or
threstening damage.

“Grassed Swale” means an earthen conveyance system which is broad and shalow with erosion
resistant grasses and check dams, engineered to remove pollutants from stormwater runoff by filtration
through grass and infiltration into the soil.

“Hotspot” means an areawhere land use or activities generate highly contaminated runoff, with
concentrations of pollutants in excess of those typically found in sormwater.

“Hydrologic Soil Group (HSG)” means aNatura Resource Conservation Service classfication
system in which soils are categorized into four runoff potentia groups. The groups range from A soils,
with high permesbility and little runoff production, to D soils, which have low permesbility rates and
produce much more runoff.

“I'mpervious Cover” means a surface composed of any materid that sgnificantly impedes or prevents
naturd infiltration of water into soil. Impervious surfaces include, but are not limited to, roofs, buildings,
streets, parking areas, and any concrete, asphalt, or compacted gravel surface.

“Industrial Stormwater Permit” means an Nationd Pollutant Discharge Elimination System permit
issued to acommercid industry or group of industries which regulates the pollutant levels associated
with industrid stormwater discharges or specifies on-gte pollution control strategies.

“Infiltration” means the process of percolating scormwater into the subsoil.

"Infiltration Facility” means any structure or device designed to infiltrate retained weter to the
subsurface. These facilities may be above grade or below grade.

“Jurigdictional Wetland" means an areathat is inundated or saturated by surface water or
groundwater at afrequency and duration sufficient to support a prevaence of vegetation typicaly
adapted for life in saturated soil conditions, commonly known as hydrophytic vegetation.

“Land Development” or “Land Development Project” means a manmade change to the land
surface that potentidly changesiits runoff characteritics.

“Land Disturbance Activity” means any activity which changes the volume or pesk flow discharge
rate of rainfdl runoff from the land surface. This may include the grading, digging, cutting, scraping, or
excavaing of soil, placement of fill materids, paving, congtruction, substantial remova of vegetation,, or
any activity which bares soil or rock or involves the diversion or piping of any natura or man-made
watercourse.
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“Landowner” meansthelegd or beneficid owner of land, including those holding the right to purchase
or lease the land, or any other person holding proprietary rightsin the land.

“Linear Development Project” means aland development project that is linear in nature such as, but
not limited to, (i) the congtruction of dectric and telephone utility lines, and naturd gas pipelines; (ii)
congdiruction of tracks, rights-of-way, bridges, communication facilities and other related structures of a
railroad company; and (iii) highway congtruction projects.

" Local Stormwater Management Program” or " Local Program” means a satement of the
various methods adopted pursuant to the Act and implemented by alocdity to manage the runoff from
land development projects and shal include an ordinance with provisonsto require the control of after-
development stormwater runoff rate of flow, water quality, the proper maintenance of sormwater
management facilities, and minimum adminigtrative procedures consstent with this chapter.

“L ocality” means a county, city, or town.

“Maintenance Agreement” means alegally recorded document that acts as a property deed
restriction, and which provides for long-term maintenance of slorm water management practices.

“Nonpoint Source (NPS) Pollution” means pollution from any source other than from any discernible,
confined, and discrete conveyances, and shal include, but not be limited to, pollutants from agriculturd,
dlvicultura, mining, construction, subsurface disposa and urban runoff sources.

“Nonpoint Sour ce Pollutant Runoff Load” or “ Pollutant Dischar ge’” means the average amount
of aparticular pollutant measured in pounds per year, ddivered in a diffuse manner by stormwater
runoff

“ Offset Fee” meansamonetary compensation paid to aloca government for failure to meet pollutant
load reduction targets.

“ Off-Site Facility” means a sormwater management measure located outside the subject property
boundary described in the permit gpplication for land development activity.

“On-Site Facility” means a sormwater management measure located within the subject property
boundary described in the permit gpplication for land development activity.

"Owner" means the owner or owners of the freehold of the premises or lesser estate therein, a
mortgagee or vendee in possession, assignee of rents, recelver, executor, trustee, lessee or other
person, firm or corporation in control of a property.

“Percent Impervious’ means the impervious area within the site divided by the area of the site
multiplied by 100.

“Person” means any individud, partnership, firm, association, joint venture, public or private
corporation, trust, estate, commission, board, public or private ingtitution, utility, cooperative, county,
city, town or other political subdivison of the Commonwedlth, any interstate body or any other legd
entity.

" Plan-approving Authority" means the Board, the program authority, or a department of a program
authority, responsible for determining the adequacy of a submitted sormwater management plan.
“Planning Area” means adesignated portion of the parcel on which the land development project is
located. Planning areas shal be established by delineation on a master plan. Once established, planning
areas shdl be gpplied consgtently for al future projects.
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“Post-development” refersto conditions that reasonably may be expected or anticipated to exist after
completion of the land development activity on a specific Ste or tract of land.

“Pre-development” refersto the conditions that exist at the time that plans for the land development
of atract of land are approved by the plan approving authority. Where phased development or plan
approva occurs (preiminary grading, roads and utilities, etc.), the exigting conditions at the time prior
to the first item being approved or permitted shdl establish pre-devel opment conditions.

" Program Authority" meansadigtrict, county, city or town which has adopted a sormwater
management program which as been gpproved by the Board.

“Rechar ge’ means the replenishment of underground weter reserves.
“Redevelopment” means the process of developing land that is or has been previoudy devel oped.

“Regional (water shed-wide) Stormwater M anagement Facility” or “ Regional Facility” meansa
facility or series of facilities designed o control sormwater runoff from a specific watershed, dthough
only portions of the watershed may experience development.

“Regional (water shed-wide) Stormwater Management Plan” or “Regional Plan” meansa
document containing materid describing how runoff from open space, existing development and future
planned development areas within a watershed will be controlled by coordinated design and
implementation of regiona sormwater management facilities.

" Runoff" or " stormwater runoff" meansthat portion of precipitation that is discharged across the
land surface or through conveyances to one or more waterways.

“Sand Filter” means a contained bed of sand which actsto filter the firgt flush of runoff. The runoff is
then collected beneath the sand bed and conveyed to an adequate discharge point or infiltrated into the
in-Stu soils.

“Shallow Marsh” means azone within astormweter extended detention facility that exists from the
surface of the norma pool to a depth of six to 18 inches, and has alarge surface area and, therefore
requires a reliable source of baseflow, groundwater supply, or a sizesble drainage areato maintain the
desired water surface elevations to support emergent vegetation

“ Site” meansthe parcd of land being developed, or a designated planning areain which he land
development project islocated

“ State Waters' means al waters on the surface and under the ground wholly or partidly within or
bordering the Commonwedth or within its jurisdiction.

“Stop Work Order” means an order issued which requires that al congtruction activity on asite be
stopped.

“Stormwater Detention Basin” or “ Detention Basin” means a formwater management facility
which temporarily impounds runoff and discharges it through a hydraulic outlet structure to a
downstream conveyance system. While a certain amount of outflow may aso occur viainfiltration
through the surrounding soil, such amounts are negligible when compared to the outlet structure
discharge rates and are, therefore, not considered in the facility’ s design. Since a detention facility
impounds runoff only temporarily, it is normaly dry during nonrainfal periods.

“Stormwater Extended Detention Basin” or “ Extended Detention Basin” means a sormwater
management facility which temporarily impounds runoff and dischargesiit through a hydraulic Sructure
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over aperiod of time to a downstream conveyance system for the purpose of water quality
enhancement or stream channd erosion control. While a certain amount of outflow may also occur via
infiltration through the surrounding soil, such amounts are negligible when compared to the outlet
structure discharge rates and, therefore, are not considered in the facility’ s desgn. Since an extended
detention basin impounds runoff only, temporarily, it is normdly dry during nonrainfal periods.
“Stormwater Extended Detention Basin-Enhanced” or “ Extended Detention Basin-
Enhanced” means an extended detention basin modified to increase pollutant removal by providing a
shdlow marsh in the lower stage of the basin.

“ Stormwater M anagement Facility” means adevice that controls sormwater runoff and changes
the characteridtics of that runoff including, but not limited to, the quantity and quality, the period of
release or the velocity of flow.

“Stormwater Management” means the use of structural or non-structural practices that are designed
to reduce storm water runoff pollutant loads, discharge volumes, and/or pesk flow discharge rates.

“ Stormwater Management Plan” or “Plan” means a document containing materia for describing
how exigting runoff characteristics will be affected by aland development project and methods for
complying with the requirements of the loca program.

“Stormwater Retention Basin |7 or “Retention Basin |” means aretention basin with the volume
of the permanent pool equa to three times the water qudity volume.

“Stormwater Retention Basin 11”7 or “Retention Basin |1” means aretention basin with the
volume of the permanent pool equd to four times the water quality volume,

“Stormwater Retention Basin 1117 or “Retention Basin 11" means aretention basin with the
volume of the permanent pool equd to four times the water quality volume with the addition of an
aquatic bench.

“Stormwater Retrofit” means a sormwater management practice designed for an existing
development ste that previoudy had either no sormwater management practice in place or a practice
inadequate to meet the sormwater management requirements of the Ste.

"Stormwater Runoff" means flow on the surface of the ground, resulting from precipitation.
“Stormwater Treatment Practices (STPSs)” means measures, either structura or nongtructurd, that

are determined to be the mogt effective, practica means of preventing or reducing point source or
nonpoint source pollution inputs to stormwater runoff and water bodies.

" Stormwater Management plan™ or " Plan" means a document containing materia for describing
how exigting runoff characteristics will be affected by aland development project and methods for
complying with the requirements of the local program or this chapter.

" Subdivison" unless otherwise defined in aloca ordinance adopted pursuant to § 15.1-465 of the
Code of Virginia, meansthe division of a parcd of land into three or more lots or parcels of less than
five acres each for the purpose of transfer of ownership or building development, or, if anew dreet is
involved in such division, any divison of aparcd of land. The term includes resubdivison and, when
gppropriate to the context, shal relate to the process of subdividing or to the land subdivided.
"Town" means an incorporated town.

“Vegetated Filter Strip” means adensdly vegetated section of land engineered to accept runoff as
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overland sheet flow from upstream development. It shall adopt any vegetated form, from grassy
meadow to small forest. The vegetative cover facilitates pollutant removal through filtration, sediment
depaosition, infiltration and absorption, and is dedicated for that purpose.

“Water Quality Volume (WQV)” means the volume equd to the firs %2 inch of runoff multiplied by the
impervious surface of the land development project.

“Water cour s&” means a permanent or intermittent stream or other body of water, either natural or
man-made, which gathers or carries surface water.

"Watershed" means adefined land area drained by ariver, stream, drainage ways or system of
connecting rivers, sreams, or drainage ways such that all surface water within the area flows through a
single outlet.

Section 3. Stormwater Management Program Permit Procedures and
Requirements

3.1  Permit Required.

No land owner or land operator shdl receive any of the building, grading or other land development
permits required for land disturbance activities without first meeting the requirements of this ordinance
prior to commencing the proposed activity.

Should aland-disturbing activity associated with an approved plan in accordance with this section not
begin during the 180-day period following approva or cease for more than 180 days,

(jurisdictiona stormwater authority, plan-gpproving authority, or the permit-issuing authority) may
evauate the exigting approved erosion and sediment control plan and stormwater management plan to
determine whether the plan il satisfieslocal program requirements and to verify that al design factors
are dill valid. If the authority finds the previoudy filed plan to be inadequate, amodified plan shdl be
submitted and approved prior to the resumption of land-disturbing activities.

5 Local officials will need to decide the appropriate time frame for the duration of stormwater
management permits. Again, thiswill often be determined by the staff available for permit
review and inspection of sites undergoing construction.

3.2.  Permit Application Requirements

Unless specificaly excluded by this ordinance, any land owner or operator desiring a permit for aland
disturbance activity shdl submit to the (jurisdictiona
sormwater authority) a permit application on aform provided by the
(jurisdictiona stormwaeter authority) for that purpose.

Unless otherwise excepted by this ordinance, a permit application must be accompanied by the
following in order that the permit application be consdered:
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1. Stormwater management plan in accordance with Section 3.3;

2. Maintenance agreement in accordance with Section 3.4;

3. Performance bond in accordance with Section 3.5; and

4. Permit gpplication and Plan review fee in accordance with Section 3.6.

5 In general, existing plan submittal and review procedures and time frames within any given
locality are acceptable as long as they meet the minimum administrative requirements of 810.1 -
603.8, 603.9, 603.10, 603.11 of the Law and 4VAC 3-20-111 & 4VAC 3-20-121 of the
regulations.

3.3. Stormwater Management Plan Required.

No application for |land development, land use conversion, or land disturbance will be approved unless
it includes a ormwater management plan, as required by this ordinance, detailing how runoff and
associated water quaity impacts resulting from the activity will be controlled or managed.

A sormwater management plan shall congst of a concept plan to ensure adequate planning for the
management of sormwater runoff, and afinal plan. Both plans shal be in accordance with the criteria
edablished in this section.

No building, grading, or sediment control permit shall beissued until a satisfactory final sormwater
management plan, or awaiver thereof, shall have undergone areview and been approved by the
(uridictiona stormwater authority) after determining that the plan or
walver is conggtent with the requirements of this Ordinance.

5 Oneway to handle the submittal requirements for both the concept plan and the final design
planisto utilize Submittal Checklists for submission of any plan. The benefit of thisis that
changes in submittal requirements can be made as needed without needing to revisit and alter
the original ordinance. Appendix C includes three model checklists, in addition to those found in
the Virginia SWM Handbook, that local communities may wish to review for ideas on
requirements in their own submittal checklist.

1 Stormwater Management Concept Plan

A stormwater management concept plan or proof of prior gpprova of a concept plan shal be
required with dl permit gpplications and will include dl information from the submittal checklist
to evauate the environmenta characteristics of the project Site, the potential impacts of dl
proposed development of the site, both present and future, on the water resources, and the
effectiveness and acceptability of the measures proposed for managing stormwater generated at
the project site.
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The concept plan should be prepared at the time of the preliminary plan of subdivision or other
early step in the development process to identify the type of sSsormwater management measures
necessary for the proposed project. The intent of this conceptud planning processisto ensure
adequate planning for management of sormwater runoff from future development. To
accomplish thisgod the following information shal be included in the concept plan:

A. A map (or maps) indicating the location of existing and proposed buildings, roads,
parking aress, utilities, structural sormwater management and sediment control
facilities. The map(s) will aso clearly show proposed land use with tabulation of the
percentage of surface areato be adapted to various uses, drainage patterns; locations
of utilities, roads and easements; the limits of clearing and grading; A written description
of the gte plan and judtification of proposed changesin natura conditions may aso be
required.

B. Sufficient engineering andysis to show that the proposed sormwater management
measures are capable of controlling runoff from the ste in compliance with this
ordinance and the specifications of the Virginia Stormwater Management Manual.

C. A written or grgphic inventory of the natural resources at the Site and surrounding
areaasit exigs prior to the commencement of the project and a description of the
watershed and its relaion to the project site. This description should include a
discussion of soil conditions, forest cover, topography, wetlands, and other native
vegetative areas on the site. Particular attention should be paid to environmentaly
sensitive features that provide particular opportunities or constraints for devel opment.

D. A written description of the required maintenance burden for any proposed
sormwater management facility.

E. The (jurisdictiona stormwater authority) may aso
require a concept plan to consder the maximum development potentid of a Ste under
exigting zoning, regardless of whether the gpplicant presently intends to develop the site
to its maximum potentid.

F. The applicant may be required to include within the sormwater concept plan
measures for controlling existing sormwater runoff discharges from development or
redevelopment occurring on a previoudy developed Site in accordance with the
gtandards of this Ordinance to the maximum extent practicable.

5 If thelocality has identified any alternate or more stringent requirements for any given
subwater shed, the concept plan can be used to ensure compliance prior to the final plan.
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2. Stormwater Management Fina Plan

After review of the sormwater management concept plan, and modifications to that plan as
deemed necessary by the (jurisdictional stormwater authority), afind
sormwater management plan must be submitted for gpprova.

All sormwater management plans shall be appropriately sealed and signed by a professond in
adherence to al minimum standards and requirements pertaining to the practice of that
profession in accordance with Chapter 4 (8 54.1-400 et seq.) of Title 54.1 of the Code of
Virginiaand attendant regulations certifying thet the plan mests all submitta requirements
outlined in this ordinance and is cons stent with good engineering practice.

The find stormwater management plan, in addition to the information from the concept plan,
ghdl indude dl of the information required in the Find Stormwater Management Plan checklist
found in the Virginia Stormwater Management Manuad (or loca equivdent). Thisincludes:

A. Contact Information

The name, address, and telephone number of al persons having alegd interest in the
property and the tax reference number and parcel number of the property or properties
affected.

B. Topographic Base Map

A 1" = 200 topographic base map of the ste which extendsaminimum of___ feet
beyond the limits of the proposed development and indicates existing surface water
drainage including streams, ponds, culverts, ditches, and wetlands; current land use
including al exigting structures; locations of utilities, roads, and easements; and
sgnificant naturd and manmade features not otherwise shown.

C. Cdculations

Hydrologic and hydraulic design cdculations for the pre-development and post-
development conditions for the design storms specified in this ordinance. Such
cdculaions shdl include (i) description of the design sorm frequency, intendty and
duretion, (ii) time of concentration, (iii) Soil Curve Numbers or runoff coefficients, (iv)
peek runoff rates and total runoff volumes for each watershed areg, (V) infiltration rates,
where gpplicable, (vi) culvert capacities, (vii) flow velocities, (viii) data on the increase
in rate and volume of runoff for the specified design sorms, and (ix) documentation of
sources for dl computation methods and field test results.

D. Soils Information

Geotechnicd propertiesfor the hydrologic and structurd properties of soils, especialy
for dam embankments, shdl be described in a soils report. The submitted report shall
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include boring depth, sampling frequency & types and associated |aboratory testing
with results and conclusions and follow the criteriain the Virginia Stormwater
Management Manud (or loca equivdent). Soil properties for infiltration facilities shdll
aso conform to the guidance and specification outlined in the Virginia Stormwater
Management Manud (or loca equivaent).

E Maintenance Plan

The design and planning of dl sormwater management facilities shdl include detailed
maintenance procedures to ensure their continued function. These plans will identify the
parts or components of a sormwater management facility that need to be maintained
and the equipment and skills or training necessary. Provisons for the periodic review
and evauation of the effectiveness of the maintenance program and the need for
revisons or additiona maintenance procedures shdl be included in the plan.

F. Landscaping plan

The gpplicant must present a detailed landscaping plan describing the woody and
herbaceous vegetative stabilization and management techniques to be used within and
adjacent to the sormwater practice. The landscaping plan must also describe who will
be responsible for the maintenance of vegetation at the site and what practices will be
employed to ensure that adequate vegetative cover is preserved. This plan must be
prepared by a qudified individud familiar with the selection of emergent and upland
vegetation appropriate for the selected BMP.

G. Maintenance Easaments

The applicant must ensure access to all ormwater treatment practices at the Site for
the purpose of ingpection and repair by securing al the maintenance easements needed
on apermanent bass. These easements will be recorded with the plan and will remain
in effect even with trandfer of title to the property. See Section 3.4

H. Maintenance Agreement

The applicant must execute an easement and an ingpection and maintenance agreement
binding on al subsequent owners of land served by an on-site sormwater management
measure in accordance with the specifications of this ordinance. See Section 3.4

l. Erosion and Sediment Control Plans for Construction of Stormwater
Management Measures

The gpplicant must prepare an erosion and sediment control plan in accordance with

the Virginia Erosion and Sediment Control Minimum Standards (4V AC50-30-40) (or

reference to loca Erosion and Sediment Control Ordinance) for al construction

activities related to implementing any on-dte sormwater management practices.
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J. Other Environmentd Permits

The applicant shal assure that al other applicable environmenta permits have been
acquired for the Site prior to gpprova of the final sormwater design plan.

34. Stormwater Facility Maintenance Agreements

Prior to the issuance of any permit that has a sormwater management facility as one of the requirements
of the permit, the applicant or owner of the Site must execute a maintenance easement agreement and a
forma maintenance covenant that shal be binding on dl subsequent owners of land served by the
sormwater management facility.

1 Maintenance Easement Agreement

The Maintenance Easement Agreement shdl provide for access to the sormwater management
facility at reasonable times for periodic ingpection by the (jurisdictiond
sormwater authority), or their contractor or agent, and for regular or specia assessments of
property owners to ensure that the facility is maintained in proper working condition to meset
design standards and any other provisions established by this ordinance. The easement
agreement shal be recorded by the (Jurisdictional stormwater
authority) in the land records.

When any new drainage control facility isingtaled on private property, or when any new
connection is made between private property and a public drainage control system, the
property owner shal grant, after given notice and the opportunity to accompany the ingpection,
tothe (jurisdictional sormwater authority) the right to enter the
property at reasonable times and in a reasonable manner for the purpose of ingpection. This
includes the right to enter a property when it has a reasonable basis to believe that a violation of
this ordinance is occurring or has occurred, and to enter when necessary for abatement of a
public nuisance or correction of aviolation of this ordinance.

2. Maintenance Covenants
Maintenance of al sormwater management facilities shal be ensured through the cregtion of a
formal maintenance covenant that must be gpproved by the (jurisdictiona

sormwater authority) and recorded into the land record prior to fina plan approvd. The
covenant shdl identify by name or officid title the person(s) responsible for carrying out the
maintenance. Responghility for the operation and maintenance of sormwater management
fadilities, unless assumed by a governmental agency, shal remain with the property owner and
ghall pass to any successor or owner. If portions of the land are to be sold, legaly binding
arrangements shal be made to pass the basic responsibility to successorsin title. These
arrangements shal designate for each property owner, governmental agency, or other legaly
established entity to be permanently responsible for maintenance. As part of the covenant, a
schedule shdll be developed for when and how often maintenance will occur to ensure proper
function of the gormwater management facility. The covenant shdl aso include plans for annua
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ingpections to ensure proper performance of the facility between scheduled maintenance and
should aso include “failure to maintain” provisons.

In the event that maintenance or repair is neglected, or the sormwater management facility
becomes a danger to public hedth or sifety, (jurisdictiona stormwater
authority) reserves the authority to perform the work and to recover the costs from the owner.

The (urigdictiona sormwater authority), in lieu of
an maintenance covenant, may accept dedication of any exigting or future sormwater
management facility for maintenance, provided such facility meets al the requirements of this
Section and includes adequate and perpetua access and sufficient area, by easement or
otherwise, for ingpection and regular maintenance.

5 Thelocal ordinance should provide the process by which the locality will recover costs from
the owner for carrying out maintenance activities.

5 Maintenance covenants should include a recommended annual inspection frequency, as well
as after any storm events which cause the capacity of the principal spillway to be exceeded. This
will help keep routine maintenance needs from evolving into major and costly repairs.

35 Performance Bonds

The (jurisdictiond stormwater authority) may, at its discretion, require
the submittal of a performance security or bond with surety, cash escrow, letter of credit or such other
acceptable lega arrangement prior to issuance of apermit in order to insure that the sormwater

practices are indtalled by the permit holder as required by the approved stormwater management plan.

1. The amount of the ingtalation performance security shdl be the totd estimated congtruction
cost of the sormwater management practices approved under the permit, plus 25%.

2. The performance security shal contain forfeiture provisons for failure, after proper notice, to
complete work within the time specified, or to initiate or maintain appropriate actions which
may be required of the gpplicant in accordance with the approved sormwater management

plan.
3. If the (jurisdictiona stormwater authority) takes such action
upon such failure by the gpplicant, the (jurisdictiona

sormwater authority) may collect from the applicant for the difference should the amount of the
reasonable cost of such action exceed the amount of the security held.
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4. Within sixty days of the completion of the requirements of the approved stormwater
management plan in the form of certified as-built report and survey, such bond, cash escrow,
letter of credit or other legd arrangement, except for the landscaping survivability shal be
refunded to the gpplicant or terminated.

5. The landscaping portion of the stcormwater management plan shal be inspected one (1) year
after ingalation with replacement in accordance with the final plans and specifications prior to
find rdease.

6. These requirements are in addition to al other provisons of
(jurisdictiond stormwater authority) ordinances relaing to the issuance of such plansand are
not intended to otherwise affect the requirements for such plans.

5 Some communities elect to also require a maintenance performance security. This bond
typically is set at the maintenance costs estimated in the stormwater plan for the period during
which the permit holder has maintenance responsibility and is released when the responsibility
for practice maintenance is passed on to another party, via an approved maintenance
agreement.

3.6. Permit Application Review Fees

Applicants shdl submit a permit fee to (jurisdictional stormwater
authority) in according with the following provisons:

(juridictiona stormwater authority to insert specific review fee schedule as gppropriate).

5 According to Virginia Law, the fee for review of any land devel opment application shall be
based on the cost of program administration, including costs associated with plan review,
issuance of permits, periodic inspection for compliance with approved plans, and necessary
enforcement, provided that charges for such costs are not made under any other law, ordinance
or program. The fee shall not exceed an amount commensurate with the services rendered and
expensesincurred or $1,000, whichever isless and shall be made prior to the issuance of any
building permit for the development. In some cases this fee limit may not be enough to fully
cover the costs of large projects or multiple reviews. Further, many localities have developed a
fee schedule and use the statutory authority for recovery of costs from other devel opment
related laws, such as Virginia Erosion and Sediment Control, Zoning, and Subdivision to
authorize appropriate fees within the overall development review process.
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3.7.

Permit Application Procedure

1. Applications for land disturbance activity permits must be filed with the
(appropriate review agency) on any regular business day.

2. A copy of this permit application shal be forwarded to
(jurisdictiona stormwater authority) for review.

3. Permit gpplications shdl include the following: two copies of the Sormwater management
concept plan, two copies of the maintenance agreement, and any required review fees.

4. Within 60 cadender days of the receipt of a complete permit gpplication, including al
documents as required by this ordinance, the (jurisdictiona stormwater
authority) shdl inform the applicant whether the application, plan and maintenance agreement
are approved or disapproved.

5. If the permit gpplication, stormwater management plan or maintenance agreement are
disapproved, the (urigdictiona sormwater authority) shal
communicate the decision to the gpplicant in writing. The applicant may then revise the
sormwater management plan or agreement. If additiona information is submitted, the
(jurisdictiond stormwater authority) shal have 30 caender days from
the date the additiona information is recelved to inform the applicant that the plan and

mai ntenance agreement are either approved or disapproved.

6. If the permit application, find stormwater management plan and maintenance agreement are
approved by the (juridictiond stormwater authority), the following
conditions gpply:

A. The gpplicant shdl comply with al gpplicable requirements of the gpproved
plan and this ordinance and shdl certify thet dl land clearing, condruction, land
development and drainage will be done according to the approved plan.

B. Theland development project shall be conducted only within the area
gpecified in the gpproved plan.

C. The (juridictional stormwater authority) shdl be
dlowed, after giving notice to the owner, occupier or operator of the land
development project, to conduct periodic inspections of the project.

D. The person responsible for implementing the gpproved plan shal conduct
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monitoring and submit reports as the (jurisdictiona
sormwater authority) may require to ensure compliance with the approved plan
and to determine whether the plan provides effective sormwater management.

E. No changes may be made to an approved plan without review and written
approva by the (urisdictiona stormwater authority).

F. A certified ingpection of &l aspects of the BMP, including surface As-Built
surveys, and geotechnica ingpections during subsurface or backfilling and
compaction activities shal be required.

5 Jurisdictions may modify the above local review process to accommodate their current
subdivision approval process, while keeping in mind that the above procedure represents the
minimum standard. In addition, local officials will need to decide the appropriate time frames
for review based on the number of stormwater management plans, maintenance covenants, etc.
submitted, while keeping in mind the time frames for the review of initial and resubmitted
applications. Thiswill often be determined by the staff available for permit review and
inspection of sites undergoing construction.

Section 4. Exceptionsto Stormwater Management Requirements

4.1. Exceptionsfor Providing Stormwater Management

Every gpplicant shdl provide for sormwater management, unless they file awritten request to waive
this requirement. Requests to waive the sormwater management plan requirements shall be submitted in
writing to the (jurisdictiona stormwater authority) for
approva. An exception from the ssormwater management regulations may be granted, provided that: (i)
exceptions to the criteria are the minimum necessary to afford relief and (i) reasonable and appropriate
conditions shal be imposed as necessary upon any exception granted so that the intent of the Law and
this ordinance are preserved.

The minimum requirements for sormwater management may be waived in whole or in part upon written
request of the applicant, provided thet at least one of the following conditions gpplies.

1. It can be demongtrated that the proposed development is not likely to impair attainment of
the objectives of this ordinance.

2. Alternative minimum requirements for on-site management of sormwater discharges have
been established in a sormwater management plan that has been approved by the
(jurisdictiond stormwater authority) and that isrequired to be
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implemented by locd ordinance.

3. Provisons are made to manage sormwater by an off-gte facility. The off-gte facility is
required to bein place, to be designed and adequately sized to provide aleve of stormwater
control that is equd to or greater than that which would be afforded by on-dte practices and
has alegdly obligated entity responsible for long-term operation and maintenance of the
stormwater practice.

4. The (jurisdictiona stormwater authority) finds that
mesting the minimum on-Site management requirementsis not feasible due to the natura or
exiding physicd characteridtics of aste.

5. Economic hardship is not sufficient reason to grant an exception from the requirements of this
chapter.

In instances where one of the conditions above applies, the
(jurisdictiona stormwater authority) may grant awaiver from strict compliance with sormwater
management provisions that are not achievable, provided that acceptable mitigation measures are
provided. However, to be eigible for a variance, the applicant must demongtrate to the satisfaction of
the (uridictiona stormwater authority) that the immediately
downstream waterways will not be subject to:

1. Deterioration of exigting culverts, bridges, dams, and other structures,
2. Deterioration of biologica functions or habitat;

3. Accdlerated streambank or streambed erosion or siltation;

4. Increased threat of flood damage to public hedth, life and property.

5 Thelocal jurisdictional stormwater authority may adopt other options in the ordinance as
long as they are supported by a regional prioritization plan and adopted through a public
process. Various types of “ in-lieu-of” on-site stormwater management measures may include, but
are not limited to, the following:

— The purchase and donation of privately owned lands, or the grant of an easement
to be dedicated for preservation and/or reforestation. These lands should be
located adjacent to the stream corridor in order to provide permanent buffer
areas to protect water quality and aquatic habitat;

— The creation of a stormwater management facility or other drainage
improvements on previously developed properties, public or private, that
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currently lack stormwater management facilities designed and constructed in
accordance with the purposes and standards of this ordinance;

— Monetary contributions (Fee-in-Lieu) to fund stormwater management
implementation or related watershed studies including regional wetland
delineation studies, stream monitoring studies for water quality and macro-
invertebrates, stream flow monitoring, and threatened and endangered species
studies.

Sample“ Fee-in-Lieu” of on-site stormwater management practices ordinance language:

When an applicant obtains a waiver of the required stormwater management, the
monetary contribution required shall be in accordance with a fee schedule (unless the
developer and the stormwater authority agree on a greater alternate contribution)
established by the (jurisdictional stormwater
authority), and based on the cubic feet of storage required for on-site stormwater
management, the anticipated contribution to nonpoint source pollution, or some other
appropriate measure of the development in question. All of the monetary contributions
shall be credited to an appropriate capital improvements program project or approved
watershed study, and shall be made by the developer prior to the issuance of any building
permit for the devel opment.

Sample Dedication of Land Ordinance Language:

In lieu of a monetary contribution, an applicant may obtain a waiver of the required
stormwater management by entering into an agreement with the
(jurisdictional stormwater authority) for the granting of an easement or the dedication of
land by the applicant, to be used for the construction of an off-site stor mwater
management facility. The agreement shall be entered into by the applicant and the
(jurisdictional stormwater authority) prior to the
recording of platsor, if no record plat isrequired, prior to the issuance of the building
permit.

Section 5. General Criteriafor Stormwater M anagement

5 The following sections provide performance or outcome based criteria that directs applicants
in the selection, design, and implementation of stormwater Best Management Practices. Rather
than place specific stormwater hydrologic and BMP design criteria into an ordinance, it is often
preferable to reference these requirementsin a separate stormwater management design manual
such as the Virginia Sormwater Management Handbook. This allows specific design
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information to change over time as new information or techniques become available without
requiring the formal process needed to change ordinance language. The ordinance can then
require those submitting any development application to consult the current edition of the
referenced stormwater management handbook or design manual for the exact design criteria for
practices appropriate for their site.

The following technica criteriashdl be gpplied onal applicable land development and land conversion
activities.

51 General

1. Determination of flooding and channd erosion impacts to receiving streams due to land
development projects shall be measured at each point of discharge from the devel opment
project and such determination shal include any runoff from the baance of the watershed which
aso contributes to that point of discharge.

2. The specified design storms shdl be defined as either a 24-hour sorm using the rainfal
distribution recommended by the U.S. Soil Conservation Service when using U.S. Sail
Conservation Service methods or as the storm of critical duration that produces the greatest
required storage volume at the Ste when using a design method such as the Modified Rationd
Method. Pre-development and post-devel opment runoff rates shal be verified by caculations
that are consstent with good engineering practices.

5 These methods represent the generally accepted hydrologic criteria. The importance of
specifying a methodology is to maintain consistency within a watershed. Local governments may
choose to specify alternate criteria for specific watersheds. Alternate criteria should be
documented and submitted to DCR for review, and presented to the local development and
consulting community for comment.

3. For purposes of computing runoff, all pervious lands in the Site shal be assumed prior to
development to be in good condition (if the lands are pastures, lawns, or parks), with good
cover (if the lands are woods), or with conservation trestment (if the lands are cultivated);
regardiess of conditions exiging at the time of computation.

4. Congruction of sormwater management facilities or modifications to channels shdl comply
with al applicable laws and regulations. Evidence of approva of al necessary permits, such as
US Army Corps of Engineers and VA DEQ Wetland Permits, VA DEQ VPDES Permits, etc.,
shdll be presented.

5. Impounding structures that are not covered by the Impounding Structure Regulations (4
VAC 50-20-10 et seg.) shall be engineered for structura integrity during the 100-year sorm
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event.

6. Pre-development and post-devel opment runoff rates shdl be verified by caculations that are
consistent with good engineering practices.

7. Outflows from a stormwater management facility shal be discharged to an adequate channd,
and velocity disspaters shdl be placed at the outfal of dl sormwater management facilities and
aong the length of any outfdl channd as necessary to provide a nonerosive veocity of flow
from the basin to a channdl.

8. Proposed residentia, commercid, or industria subdivisons shall apply these sormwater
management criteriato the land development asawhole. Individud lotsin new subdivisons
shall not be considered separate land development projects, but rather the entire subdivison
shal be consdered a single land development project. Hydrologic parameters shdl reflect the
ultimate land development and shdl be used in dl engineering cadculations.

9. All sormwater management facilities shal have a maintenance plan which identifies the
owner and the responsible party for carrying out the maintenance plan.

10. Congtruction of stormwater management impoundment structures within a Federd
Emergency Management Agency (FEMA) designated 100-year floodplain shdl be avoided to
the extent possble. When thisis unavoidable, dl sormwater management facility congtruction
shdl bein compliance with al gpplicable regulations under the Nationd Flood Insurance
Program, 44 CFR Part 59.

11. Natural channd characteristics shdl be preserved to the maximum extent practicable.

12. Land development projects shal comply with the Virginia Erosion and Sediment Control
Law and attendant regulations (or this ordinance).

13. Non-Structura Stormwater Practices designed to reduce the volume of stormwater runoff
are encouraged to reduce the amount of scormwaeter runoff that must be managed. Thiswill help
to minimize the reliance on structurad practices which require ongoing maintenance in order to
be effective.

5 The use of non-structural stormwater practices has gained acceptance in recent years and
now includes a wide variety of ideas ranging from subdivision layout to street sweeping practices
to public education. Localities are encouraged to explore all of these options and incor porate
these ideas into the early stages of the devel opment process (stormwater concept plan):
preliminary planning, zoning, subdivision standards. In addition, since non-structural practices

Page 23 of 36



Virginia Stormwater Management Model Ordinance September 2001

tend to reduce the reliance on structural BMPs, and therefore reduce long term maintenance and
inspection costs, localities should seek ways to incor porate incentives for implementing non-
structural stormwater practices. Additional information and references can be found in Better
Ste Design - An Assessment of the Better Ste Design Principles for Communities |mplementing
Virginia’'s Chesapeake Bay Preservation Act, 2000, published by the Chesapeake Bay Local
Assistance Department. These practices should be researched to identify those which are
appropriate for the various land uses and zoning categories within their jurisdiction.

5.2  Structural Stormwater Management Practices
1 Minimum Control Requirements

All sormwater management practices shal be designed so that the specific storm frequency
gorage volumes (e.g., water quaity, channel protection, 10 year, 100 year) asidentified in the
current Virginia Stormwater Management Handbook are met, unless the

(Juridictiona stormwater authority) grants the applicant awaiver or the gpplicant is exempt
from such requirements.

In addition, if hydrologic or topographic conditions warrant greater control than that provided
by the minimum control requirements, the (jurisdictiond stormwater
authority) reserves the right to impose any and al additiona requirements deemed necessary to
protect downstream properties and aguatic resources from damage due to increased volume,
frequency, and rate of stormwater runoff.

5 Local governments are encouraged to assess their water sheds and aquatic resources so as to
establish alternate criteria aimed at protecting or restoring water shed features. The VSWML
authorizes loca governments to adopt more stringent sormwater management regulations than those
necessary to ensure compliance with the Board's minimum regulations, with the exception of
regulations related to plan approval, provided that the more stringent regulations are based
upon the findings of local comprehensive water shed management studies and that prior to
adopting more stringent regulations a public hearing is held after giving due notice.
(10.1-603.7.)

2. Ste Design Feashility
Stormwater management practices for a Site shall be chosen based on the physical conditions of
the ate. Among the factors that should be consdered:

A. Topography

B. Maximum Drainage Area
C. Depth to Water Table

D. Sails

E. Sopes

Page 24 of 36



Virginia Stormwater Management Model Ordinance September 2001

F. Terain
G. Hydraulic Head
H. Location in relaion to environmentaly sensitive festures or ultra-urban areas

Applicants shdl consult the Virginia Stormwater Management Handbook (or loca equivaent)
for guidance on the factors that determine Ste design feasibility when sdecting a sormwater
management practice.

3. Conveyance Issues

All sormwater management practices shdl be designed to convey sormwater to alow for the
maximum remova of pollutants and reduction in flow velocities. This shdl include, but not be
limited to:

A. Maximizing of flowpaths from inflow points to outflow points
B. Protection of inlet and outfall structures

C. Elimination of erosve flow veocities

D. Providing of underdrain systems, where gpplicable

The Virginia Stormwater Management Manuad (or loca equivaent) provides detailed guidance
on the requirements for conveyance for each of the gpproved ssormwater management
practices.

4, Pretreatment Requirements

Every sormwater treatment practice shal have an acceptable form of water qudity
pretrestment, in accordance with the pretrestment requirements found in the current Virginia
Stormwater Management Handbook (or local equivaent). Stormwater infiltration practices, or
practices having an infiltration component, as specified in the Virginia Stormweater Management
Handbook (or loca equivadent), are prohibited, even with pretreatment, in the following
circumstances.

A. Where sormwater is generated from highly contaminated source areas known as
“hotspots’

B. Where sormwater is carried in a conveyance system that aso carries contaminated,
non-stormwater discharges

C. Where stormwater is being managed in a designated groundwater recharge area.

D. Under certain geologic conditions (e.g., karst) that prohibit the proper pretrestment
of gormwater
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5. Trestment/Geometry Conditions

All sormwater management practices shdl be designed to capture and treat stormwater runoff
according to the specifications outlined in the Virginia Stormwater Management Handbook (or
local equivaent). These pecifications will designate the water qudity trestment and water
quantity criteriathat apply to an approved stormwater management practice (see Section 5.4,
5.5, and 5.6 of this Ordinance for specific criteria).

6. Landscaping Plans Required

All sormwater management practices must have alandscaping plan detailing both the
vegetation to be in the practice and how and who will manage and maintain this vegetation. This
plan must be prepared by a qudified individua familiar with the selection of emergent and
upland vegetation appropriate for the selected BMP.

5 The Virginia Sormwater Management Manual Section 3.05 provides guidance in the plant
selection and planting zone location for both within and surrounding the stormwater
management facility. The vegetation strategy can produce an aesthetically pleasing facility
while simultaneously augmenting pollutant removal capabilities and wildlife habitat.

5.3

7. Maintenance Agreements
A legdly binding covenant specifying the parties responsible for the proper maintenance of al
sormwater trestment practices shal be secured prior to issuance of any permitsfor land
disturbance activities. In addition, al sormwater treatment practices shal have an enforcesble
operation and maintenance agreement to ensure the system functions as designed. This
agreement will indlude any and al maintenance easements required for
(juridictional stormwater authority) to access and ingpect the ssormwater treatment practices.
(See Section 3.4 of this Ordinance for specific maintenance provisons).

Water Quality

Unless judged by the (jurisdictiond stormwater
authority) for a project to be exempt, the following criteria shall be addressed for scormwater
management at dl stes

1. All sormwater runoff generated from land development and land use conversion activities
ghdl not discharge untreated sormwater runoff directly into ajurisdictiona wetland or local
water body without adequate treatment. Where such discharges are proposed, the impact of
the proposal on wetland functions shall be assessed using a method acceptable to the
(jurisdictiond stormwater authority). In no case shdl the impact on
functions be any less than alowed by the Army Corp of Engineers (ACE) or the Department of
Environmenta Qudlty.
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2. Annua groundweter recharge rates shall be maintained, by promoting infiltration through the
use of structura and non-structural methods. At aminimum, annua recharge from the post
development site shal mimic the annua recharge from pre-devel opment site conditions.

5 Rechargeisareatively new stormwater criteria, and the Virginia Sormwater Management
Handbook provides design guidance for infiltration practices. Recharge criteria requires
considerable effort to use existing pervious areas for stormwater treatment and infiltration,
which means that it must be considered very early in the site design process when basic decisions
about layout and vegetative cover are made. Land use decisions should aim to preserve areas of
natural recharge ( Hydrologic Soil Group A). Providing groundwater recharge in developed
areas isdifficult due to the potential for clogging of natural soil porosity by urban pollutants.
Infiltrating runoff from stormwater hotspots should be prohibited. Local jurisdictions may elect
to incorporate a formal recharge criteria. A possible methodology for a groundwater recharge
criteriaisavailable for review and downloading in the Manual Builder at

www.stor mwater center.net.

3. Land development projects shal comply with the water qudity Performance-based or
Technology-based criteriain accordance with the following:

A. Performance-based criteria. For land development, the calculated post-
development nonpoint source pollutant runoff load shal be compared to the calculated
pre-devel opment |oad based upon the average land cover condition or the exigting site
condition. A BMP shall be located, designed, and maintained to achieve the target
pollutant removal efficiencies specified in Table 1 to effectively reduce the pollutant |oad
to the required level based upon the following four gpplicable land development
gtuations for which the performance criteria apply:

1. Situation 1 conssts of land development where the existing percent
impervious cover isless than or equa to the average land cover condition and
the proposed improvements will creste atota percent impervious cover which
isless than the average land cover condition.

Requirement:  No reduction in the after development pollutant discharge is
required.

2. Situation 2 congsts of land development where the existing percent
impervious cover isless than or equa to the average land cover condition and
the proposed improvements will creste atota percent impervious cover which
is greater than the average land cover condition.

Requirement:  The pollutant discharge after development shdl not exceed the
exigting pollutant discharge based on the average land cover
condition.
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3. Situation 3 conggts of land development where the exigting percent
impervious cover is gregter than the average land cover condition.

Requirement:  The pollutant discharge after development shal not exceed (i)
the pollutant discharge based on existing conditions less 10% or
(i1) the pollutant discharge based on the average land cover
condition, whichever is greeter.

4. Situation 4 conggts of land development where the existing percent
impervious cover is served by an exising sormwater management BMP that
addresses water quality.

Requirement:  The pollutant discharge after development shdl not exceed the
exigting pollutant discharge based on the existing percent
impervious cover while served by the existing BMP. The
exiging BMP shdl be shown to have been designed and
constructed in accordance with proper design standards and
gpecifications, and to be in proper functioning condition.

Table 1*
Water Quality BMP Target Phosphorus Removal Percent |mpervious
Efficiency Cover

Vegetated filter strip 10% 16-21%
Grassed swale 15%

Constructed wetlands 30%

Extended detention (2 x WQ Vol) 35% 22 -37%
Retention basin | (3 x WQ Vol) 40%

Bioretention basin 50%

Bioretention filter 50%

Extended detention-enhanced 50% 38 -66%
Retention basin Il (4 x WQ Vol) 50%

Infiltration (1 x WQ Val) 50%

Sand filter 65%

Infiltration (2 x WQ Val) 65% 67 -100%
Retention basin 111 (4 x WQ Vol 65%
with aquatic bench)

* Innovative or alternate BMPs not included in this table may be allowed at the discretion of the local
program authority. Innovative or alternate BMPs not included in this table which target appropriate
nonpoint source pollution other than phosphorous (such as petroleum, hydrocarbons, sediment, etc.) may
be allowed at the discretion of the local program authority.
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C. Technology-based criteria. For land development, the post-devel oped
sormwater runoff from the impervious cover shdl be trested by an appropriste BMP
as required by the post-devel oped condition percent impervious cover as specified in
Table1. The selected BMP shdl be located, designed, and maintained to perform at
the target pollutant remova efficiency specified in Table 1. Design standards and
specifications for the BMPsin Table 1 which meet the required target pollutant removal
efficiency shdl be consstent with those provided in the Virginia Stormweter
Management Handbook.

5The goal of the Technology-based criteria asit is presented in Table 1 isto establish a BMP
selection process consistent with the Performance-based criteria based on the BMP target
pollutant removal capabilities. Appendix A presents a comparison of these two methods and how
they should be applied to maintain consistency.

It is always recommended to isolate and treat the sources of pollution. When controlling
nonpoint source (NPS) pollution from developed areasit is desirable to isolate and treat the
impervious surfaces (not to imply that managed pervious areas do not contribute to NPS
pollution, however, a greater concentration of pollutants resulting from a significantly greater
number of storm eventswill be generated from impervious cover). When the impervious areas
are successfully isolated the resulting percent impervious cover will approach 100%. The

“ Percent Impervious Cover” column in Table 1 isnot meant to require that BMPs in the 67-
100% category be used when the small impervious areas are isolated. Rather, the “ Percent
Impervious Cover” isintended to govern the selection of stand alone BMPs that are designed to
control the entire developed area. When small areas of impervious cover areisolated as part of a
multiple BMP strategy (such as multiple drainage areas that do not drain to the main BMP), the
area should be controlled by an appropriate BMP based on the site specific conditions. For
example, a small portion of a large development site, consisting of a perimeter parking area,
that drains away from the main BMP can be treated by a filter strip, water quality or grass
swale, or a bioretention facility designed in accordance with the Virginia Stormwater
Management Handbook. The adequacy of the combination of BMPs can be verified by the
Performance-based criteria. However, in jurisdictions where the water quality criteriaislimited
to the technology approach, an effort to treat all of the impervious surfaces with appropriately
designed BMPs (drainage area, pre-treatment, slope, soils, water table, etc) should be
considered.

4. Stormwaeter dischargesto critical areas with sensitive resources (i.e., cold water fisheries,
shellfish beds, swimming beaches, recharge areas, water supply reservoirs) may be subject to
additiona criteria, or may need to utilize or redtrict certain Sormwater management practices at
the discretion of (jurisdictional stormwater authority).

5. Industria sites which are listed under the Standard Industrid Code for are required to
prepare and implement a stormweter pollution prevention plan, and shdl file anotice of intent
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(NQI) under the provisions of the Nationa Pollutant Discharge Elimination System (NPDES)
generd permit. The stormwater pollution prevention plan requirement applies to both existing
and new indudtrid Stes.

5 Applicants and local communities can consult the Environmental Protection Agency website
at http://www.epa.gov/ownvswm/phase? for more information on NPDES Phase | and Phase 11
requirements.

6. Stormwater discharges from land uses or activities with higher potentia pollutant loadings,
known as * hotspots’, may require the use of specific structura BMPs and pollution prevention
practices.

5 Alisting of “ hotspot” land usesis available in Chapter 2 of the Virginia Sormwater
Management Handbook.

7. Prior to design, applicants are required to consult with the
(jurisdictiond stormwater authority) to determineif they are subject to additional sormwater
design requirements.

54 Stream Channd Erosion

To protect stream channdl's from degradation, a specific channel protection criteria shal be provided as
prescribed in the Virginia Stormwater Management Handbook (or loca equivaent) and Virginia
Sediment and Erosion Control regulations.

1. Properties and receiving waterways downstream of any land development project shdl be
protected from erosion and damage due to increases in volume, velocity and frequency of pesk
flow rate of sormwater runoff in accordance with the minimum design standards set out in this
section.

2. The plan approving authority shdl require compliance with subdivison 19 of 4 VAC 50-30-
40 of the Erosion and Sediment Control Regulations, promulgated pursuant to Article 4 (8
10.1-560 et seg.) of Chapter 5 of Title 10.1 of the Code of Virginia.

3. The plan approving authority may determine that some watersheds or receiving stream
systems require enhanced criteriain order to address the increased frequency of bankfull flow
conditions brought on by land development projects. Therefore, in lieu of the reduction of the
2-year post-developed pesk rate of runoff as required in subsection 2 of this section, the land
development project being considered shdl provide 24-hour extended detention of the runoff
generated by the 1-year, 24-hour duration storm.
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4. In addition to subsections 2 and 3 of this section, locdities may, by ordinance, adopt more
gringent channd analysis criteria or design sandards to ensure that the natural leve of channe
erosion, to the maximum extent practicable, will not increase due to the land development
projects. These criteriamay include, but are not limited to, the following:

A. Criteriaand procedures for channd analysis and classification.
B. Proceduresfor channe data collection.

C. Criteriaand procedures for the determination of the magnitude and frequency of
natural sediment transport |oads.

D.. Criteriafor the selection of proposed natural or man-made channd linings.

5 There are several alternative criteria for establishing channel protection criteria for stream
channel erosion mitigation. These are listed in Appendix B.

55  Flooding

The cdculaions for determining pesk flows as found in the Virginia Stormwater Management
Handbook (or loca equivaent) shal be used for Szing dl ormwater management practices.

1. Downstream properties and waterways shal be protected from damages from localized
flooding due to increasesin volume, velocity and pesk flow rate of ssormwater runoff in
accordance with the minimum design standards set out in this section.

2. The 10-year post-devel oped peak rate of runoff from the development site shall not exceed
the 10-year pre-developed peak rate of runoff.

3. Inlieu of subsection 2 of this section, locdities may, by ordinance, adopt dternate design
criteria based upon geographic, land use, topographic, geologic factors or other downstream
conveyance factors as appropriate.

4. Linear development projects shal not be required to control post-devel oped stormwater
runoff for flooding, except in accordance with awatershed or regiona stormwater management

plan.

56  Regional Stormwater Management Plans
Applicants are directed to communicate with (jurisdictional stormwater authority)
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prior to submitting an application for sormwater management plan gpprova in accordance with Section
3 of this ordinance to determine if a Regionad Stormwater Management Plan has been developed for
the gpplicable watershed. If such aplanisin existence, the gpplicant must provide ssormwater
management water quality trestment on-gite in accordance with the provisons of the regiond plan, and
other management provisions as specified by the (jurisdictiona stormwater
authority).

Section 6. Construction I nspection

Stormwater management congtruction ingpection shal utilize the find gpproved plans and specifications
for compliance. In addition, the ingpection shall comply with latest verson of the Eroson and Sediment
Control Regulations, promulgated pursuant to Article 4 (8 10.1-566) of Chapter 5 of Title 10.1 of the

Codeof Virginia.

6.1. Noatice of Construction Commencement

The gpplicant mugt notify the (Jurisdictiond stormwater authority) in
advance before the commencement of congtruction. In addition, the gpplicant musty notify the
(uridictional stormwater authority) in advance of congtruction of critica
components of the SWM facility. Periodic inspections of the sormwater management system
congtruction shal be conducted by the staff of the (jurisdictiona
sormwater authority) or a professona engineer or their designee who has been approved by the
juridictiond stormwater authority. Upon completion, the gpplicant is responsible for certifying thet the
completed project isin accordance with the gpproved plans and specifications (refer to As-built Plans -
Section 6.2) and shdl provide regular ingpections sufficient to adequately document compliance. All
ingpections shdl be documented and written reports prepared that contain the following informetion:

1. The date and location of the ingpection;

2. Whether congtruction isin compliance with the approved sormwater management plan;
3. Variaions from the approved congtruction specifications; and

4. Any violations that exig.

If any vidlations are found, the property owner shdl be natified in writing of the nature of the violation
and the required corrective actions. No additional work shall proceed until any violations are corrected
and al work previoudy completed has received gpprova by the
(jurisdictional gormwater authority).

In addition, the person responsible for carrying out the plan may be required to provide inspection
monitoring and reports to ensure compliance with the gpproved plan and to determine whether the
measures required in the plan provide effective sormwater management.
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If the (jurisdictiona stormwater authority) determines that there isafailure to
comply with the plan, notice shdl be served upon the permittee or person respongble for carrying out
the plan in accordance with Section 8 of this Ordinance.

5 Construction inspection frequency should be consistent with VPDES and local/state
regulations.

6.2. Post-Congtruction Final Inspection and As-Built Plans

All gpplicants are required to submit actud “ as built” plans for any sormwater management practices
located on-gte after find congtruction is completed. The plan must show the final design specifications
for al sormwater management facilities and must be certified by a professona engineer. A find
ingoection by the (jurisdictiond stormwater authority) is required before the
release of any performance securities can occur. A certified inspection of al aspects of the BMP
condruction is required, including surface As-BLilt surveys, and geotechnica ingpections during
subsurface or backfilling, riser & principa spillway ingtalation, bioretention soil placement and
compaction activities.

5 As-Built requirements should be based on an a checklist to ensure proper survey of surface
and sub-surface features. The Virginia Stormwater Management Handbook, Chapter 3 -
Appendix.

Section 7.  Maintenance I nspection and Repair of Stormwater Facilities

7.1.  Maintenance I nspection of Stormwater Facilities

All sormwater management facilities must undergo inspections to document maintenance and repair
needs and ensure compliance with the requirements of this ordinance and accomplishment of its
purposes. These needs may include; removal of Silt, litter and other debris from al catch basins, inlets
and drainage pipes, grass cutting and vegetation removal, and necessary replacement of landscape
vegetation and any repair or replacement of structura features.

At aminimum, astormwater management facility shal be ingpected on an annua basis by

(jurisdictiona stormwater authority) In the event that the sormwater management facility has not been
maintained and/or becomes a danger to public safety or public hedlth, the
(jurisdictiona ormwater authority) shdl notify the person responsible for carrying out the maintenance
plan by registered or certified mail to the address specified in the maintenance covenant. The notice
shdll specify the measures needed to comply with the plan and shal specify the time within which such
mesasures shal be completed. If the responsible party fails or refuses to meet the requirements of the
mai ntenance covenant, the (jurisdictiond stormwater authority),
after reasonable notice, may correct a violation of the design standards or mai ntenance needs by
performing al necessary work to place the facility in proper working condition, and recover the costs
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from the owner.

5 The Virginia Sormwater Regulations require localities to inspect stormwater facilities on an
annual basis. Depending on available manpower to ensure such a schedule, localities may
establish an alternative inspection schedule based upon a system of priorities as provided in the
Regulations (4VAC3-20-141).

7.2  Recordsof Maintenance and Repair Activities.

Parties responsible for the operation and maintenance of a sormwater management facility shal make
records of the ingtalation and of al maintenance and repairs, and shdl retain the records for at least_
years. These records shdl be made available to the (jurisdictional stormwater
authority) during inspection of the facility and at other reasonable times upon request.

Section 8. Enforcement and Penalties.

8.1. Violations

Any development activity that is commenced or is conducted contrary to this Ordinance or the
gpproved plans and permit, may be subject to the enforcement actions outlined in this section and the
Virginia Stormwater Management Law

8.2.  Noticeof Violation

When the (jurisdictional sormwater authority) determines that an activity
is not being carried out in accordance with the requirements of this Ordinance, it shdl issue awritten
notice of violation delivered by registered or certified mail to the gpplicant. The notice of violation shall
contain:

1. The name and address of the agpplicant;

2. The address when available or a description of the building, structure or land upon which the
violaion is occurring;

3. A gtatement specifying the nature of the violation;

4. A description of the remedial measures necessary to bring the development activity into
compliance with this Ordinance and atime schedule for the completion of such remedid action;

5. A gtatement of the pendty or pendties that shall or may be assessed against the person to
whom the notice of violation is directed;
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6. A statement that the determination of violation may be appeded to the municipdity by filing a
written notice of gpped within thirty (30) days of service of notice of violation.

83. Stop Work Orders

Persons receiving a notice of violation will be required to hdt al congruction activities. This“stop
work order” will be in effect until the (juridictiona sormwater authority)
confirms that the development activity isin compliance and the violation has been satisfactorily
addressed. Upon failure to comply within the time specified, the permit may be revoked and the
applicant shal be deemed to bein violation of this article and upon conviction shall be subject to the
penalties provided by this Ordinance - Section 9.4.

8.4. Civil and Criminal Penalties

Any person who violates any provision of aloca ordinance or program adopted pursuant to the
authority of this article shal be guilty of a Class 1 misdemeanor and shdl be subject to afine not
exceeding $1,000 or up to thirty daysimprisonment for each violation or both. In addition
(urigdictiona sormwater authority) may pursue the following actions:

1 (jurisdictiona stormwater authority) may gpply to the circuit court to
enjoin aviolation or athreatened violation of the provisons of this ordinance without the
necessity of showing that an adequate remedy at law does not exist.

2. Without limiting the remedies which may be obtained in this section,
(juridictiona sormwater authority) may bring acivil action againg any person for violation of
this ordinance or any condition of a permit. The action may seek the imposition of acivil pendty
of not more than $2,000 againgt the person for each violation.

3. With the consent of any person who has violated or failed, neglected or refused to obey this
ordinance or any condition of a permit, (juridictiond
sormwater authority) may provide, in an order issued by
(jurisdictional stormwaeter authority) against such person, for the payment of civil chargesfor
violations in specific sums, not to exceed the limit pecified in subdivison 2 of this section. Such
civil charges shdl be instead of any gppropriate civil pendty which could be imposed under
subdivision 2. Such alocd ordinance may aso include the following sanctions:

85. Resoration of Lands

Any violator may be required to restore land to its undisturbed condition or in accordance with a
Notice of Violation, Stop Work Order, or Permit requirements. In the event that restoration is not
undertaken within a reasonable time after notice, the (jurisdictiona
sormwater authority) may take necessary corrective action, the cost of which shal be covered by the
performance bond, or become alien upon the property until paid, or both.
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8.6. Holdson Occupation Permits

Occupation permits shall not be granted until correctionsto al sormwater practices have been madein
accordance with the approved plans, Notice of Violation, Stop Work Order, or Permit requirements,
and accepted by (jurisdictiona stormwater authority).
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Performance-based and Technology-based Approachesto Water Quality
Assessment

The Virginia Stormwater Management Regulations (SWMR) reference both a Perfor mance-based
and a Technology-based criterion for water quaity assessment. The Performance-based criteria,
based on the Simple Method (Refer to Chapter 5-10 of the Virginia Stormweater Management
Handbook), has been in usein Tidewater Virginiafor the purposes of caculating nonpoint source (nps)
pollutant load calculations and BMP implementation as required by the Chesapeake Bay Preservation
Act (CBPA). The technology-based criteria has been in use as the traditional method of compliance
with the SWMR, and is based on the gpproach of implementing what is consdered to be the most
appropriate or best available technology for the specific development conditions.

The 1998 amendment to the SWMR included both of these criterion with areference to the Virginia
SWM Handbook so asto provide detailed specifications and design features necessary for the proper
selection of Best Management Practices (BMPs). The result is equivaent dud water quaity criterion
that alows for innovation in complying with the CBPA and the SWMR, and promotes BMPsthat are
more easly maintained and more functiond in the long-term.

The Performance-based criteria isasmplisiic method for associating pollutant loads with impervious
cover, measured in percent, based on a given pollutant loading concentration. The method assumes the
amount of runoff, and the corresponding nps pollutant loads, are directly proportiona to the degree of
impervious cover. BMPs with target pollutant remova efficiencies (as defined in Table 1 of the SWMR
and designed in accordance with the SWM Handbook) are then applied to the site to reduce post-
development nps pollutant loads to pre-development levels. An average land cover condition is
assumed for the pre-devel oped condition in order for the Smple Method to represent a pre-devel oped
nps pollutant load where no impervious cover may exist. (The Simple Method is based solely on
impervious cover.) The average land cover condition represents the area of impervious cover which
will generate a nps pollutant load equivaent to the weighted Chesapeake Bay watershed |oad
(considering dl land use- forested, agriculture, open, urban, etc.) at the time of adoption of the CBPA.
The default value is 16% impervious cover. Some locdlities have increased this vaue to reflect the
actua impervious cover within the jurisdiction at the time of local program adoption.(The reader is
encouraged to refer to Chapter 5-10 of the SWM Handbook for additiona discussion of the criteria)

The Technology-based criteria is amethod whereby the designer, based on the characterigtics of the
dte (drainage area size, total impervious cover, engineering condraints, etc.), selectsaBMP whichis
the mogt technologicaly appropriate solution to reduce the post-devel oped nps pollutant load. The
detailed BMP standards and specifications referenced in the Virginia SWM Handbook are required
elements necessary to achieve the referenced target pollutant removal efficiency.
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Table 1*
(Virginia Stormwater Management Regulations
Water Quality BMP Target Phosphorus Removal Percent Impervious
Efficiency Cover

Vegetated filter strip 10% 16-21%
Grassed swale 15%

Constructed wetlands 30%

Extended detention (2 x WQ Vol) 35% 22 -37%
Retention basin | (3 x WQ Vol) 40%

Bioretention basin 50%

Bioretention filter 50%

Extended detention-enhanced 50% 38 -66%
Retention basin Il (4 x WQ Vol) 50%

Infiltration (1 x WQ Vol) 50%

Sand filter 65%

Infiltration (2 x WQ Vol) 65% 67 -100%
Retention basin |11 (4 x WQ Vol 65%

with aquatic bench)

* |nnovativeor alternate BM Ps not included in this table may be allowed at the discretion of thelocal program
administrator or the Department. Innovative or alternate BMPs not included in this table which target
appropriate nonpoint source pollution other than phosphorous may be allowed at the discretion of the local
program administrator or the Department.

It should be noted that the percent impervious cover liged in Table 1 is intended to refer to the entire
drainage area (or portion of the site) to be served by a proposed BMP. Ingtuations where the entire Site
does not drain to a primary BMP, the baance of the Site, if covered by impervious surfaces, should be
trested in some fashion by awater quaity BMP. When the impervious cover of this remaining portion is
isolated, the percent impervious cover will typicdly be near 100%. The intent of the Technol ogy-based
criteria isnot totreat this areawith a highly efficient (67-100% Impervious Cover) BMP such asa sand
filter. Rather, an gppropriate BMP szed for the contributing area, such as a grass swale, filter strip,
bioretention, etc. should be applied inconjunctionwiththe primary BMP. The use of Simple Method can
quantify the overdl benefit of the combination of BMPs gpplied to the Site. However, some jurisdictions
may choose to apply only the Technol ogy-based criteria and require the maximum practical coverage of
the Site, thereby necessitating the use of drainage area specific BMPs, the sdection of which mayinvolve
more than Smply percent impervious cover.

Theintent of isto shift the focus of BMP sdlection and design from debates over afew percentage points
worth of pollutant remova efficiency to a focus on the gpplication of the most appropriate treatment
technology for the Site. This approachassumesthat the designer will apply sound engineering principlesand
specifications to the Ste design and will do everything practicable to reduce the pollutant loadsthrough Ste
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design configurationand enhancements. Thisbecomes critical whenthe Perfor mance-based criteriaresults
inarequired pallutant remova efficiency greater thanthe accepted limit of BM P technology (65% remova
efficiency). The common response to such a requirement has been the implementation of multiple BMPs
in series. Inherent in the technol ogy-based approach is the recognition that the gpplication of BMPs in
serieswill often yidd little additiona pollutant removal benefitsversus a properly designed and maintained
primary BMP with design enhancements, such as pretrestment of the runoff, and a minimization of loads
generated on the Site. (The reader should refer to the more detailed discussion entitled “Guidance for
Cdculating Pollutant Load Reduction for Ponds in Series’ in the Appendix D.)

Technology-based Approach

Range of .
Impervious Cover ~ Appropriate BMP Technology

¢ Vegetated Filter Stri
1621%  Im——>|. oo P

Grassed Swale

Constructed Wetlands

22-31% I0C—— > |+ Extended Detention

Retention Basin |

Bioretention Practices

38-66% IoD—— > | *+ EDEnhanced

Retention Basin Il
Infiltration

« Sand Filter
II——>>|. |nfilvation 2WQV)

Retention Basin Il

There are some limitations to the gpplication of the technology-based approach. This method may not
provide the most gppropriate water quality assessment in Stuations such as the following:

< Multiple drainage areas on a Site (not individualy treated by the technology approach);

< When multiple BMPs are employed to obtain compliance with a Regiona (watershed-
wide) Stormwater Analyses,

< Siteswhich include: buffer equivalency caculations, redevelopment, subdivided parcels,
etc.

In such instances, the performance-based approach should be employed. However, where loca
requirements specify the use of one criteria, either method, when applied correctly, should result in an
acceptable water quality design. The god of providing two technica criterion for water quality
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assessment is to encourage locdlities to alow reasonable adjustments to BMP efficienciesin order to
provide some latitude for awell-thought out BMP plan. An unintended result is that some designers
may examine the results of each method and then sdlect the one which isleast redrictive for the
development being andyzed. While the two methods will generdly provide smilar overdl results and
likewise asmilar degree of water-quality protection, there may be cases where the results of such a
comparison will favor one method over the other. The following example problem illustrates the
gpplication of the two methods on atypical development site and the resulting design related decisons
that should ultimately result in an equivaent design:

I Situation: A 3-Acre newdevelopment site

will be developing from the 16% average k ]
land cover condition (assumed) to a 60%

impervious cover condition. Only 80%
(approximately) of thetotal site areacan be
easly captured within the proposed BMP
system. R

! Goal: Compare the effectiveness of the

Performance-based vs. Technology-based i
APPROX 20% OF S5ITE
approach. UNCAPTURED BY BMP

T

Performance-based Criteria:

Using the Performance-based procedure, ca culate the pre and post-devel opment nps pollutant loads. The
pre-development nps pollutant load is based on the average land cover condition (in this case 16%
impervious), and the actud post-devel opment impervious cover.

The cdculated required BMP removd efficiency is gpproximately 67%. Asindicated in Table 1 of the

Regulations, the generdly accepted upper limit of BMP target pollutant remova efficiency is 65%. A
BMP from the fourth grouping (65% efficient) will come close, however, will ill fal short of meeting
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the requirement. Upon further ingpection, the BMP choices in this fourth group may be limited by ste
congtraints such as drainage area (retention basin), topography and soils (Infiltration - 2* WQV), etc.

Technology-based Criteria:

Using Table 1 from the Virginia SWMR, a 60% impervious Ste requires aBMP from the third
grouping(50% efficient) including Bioretention, ED Enhanced, Retention Basin 11, and Infiltration. In this
technology-based example, infiltration (1 * WQV) or smilar BMP, based on given dSte condraints, is
selected. If this BMP only captures approximately 80% of the Site, the net result is gpproximately 40%
pollutant remova. Guidance states that we should provide a second BMP to treat the impervious area
not captured by the primary BMP, so it does not run off untreated.

The performance-based criteriawould gppear to be more stringent in requiring a higher pollutant
remova than the technol ogy-based criteria (67% remova required vs. 40% remova affected).
However, through the implementation of sound technical standards and specifications, effective
treatment should be achieved. The BMP standards and specifications for an infiltration BMP require
that pretreatment measures, alandscape plan for the site and BMP buffer areas, and possibly a second
BMP tregting the remaining 20% be provided. (An infiltration BMP is mentioned here in keeping with
the above example, however, the same can be gpplied to any number of different BMPs))

INFILTRATION AREA .
i Pretreatment: Pretreatment isanecessary facet

S of most BMPplans. It helps to ensure long-term
‘@CZZEZZZZ) g functiondity of a BMP, assists in lowering

maintenance costs, and generdly increases ther
effectivenessin removing pollutants. In this case
we provide a sediment forebay/marsh area near
the discharge point, coupled with a meandered
trapezoidal grassed swde with check dams.
Under the technology-based approach, such
pretreatment measures are required outright.
o ¢ Under the performance-based approach, acredit

for additiond pollutant removal for the grassed

PRETREATMENT swae and forebay/ marsh is provided.
AREA
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Landscaping: A landscape plan is an integral
component of a BMP Plan. Not only does
landscape assist with aesthetic concerns, a
properly designed and maintainedlandscapeplan
can increase pollutant removd efficiency. In this
example we have provided some vegetation in
mulched landscape beds in the BMP
pretrestment area, which will dso provide some
limited bicfiltration capacity. We have aso
provided mulched landscape beds behind the
proposed sructure to filter the runoff, and
remove larger particulate matter priorto entry the
basin. Whereas such a landscape plan is again,
required outright under the Technology- based
approach, the designer could clam additional
pollutant removd benefits in the form of alimited
filter grip, or bicfiltration under the performance
approach.

Appendix A
September 2001

Additional Treatment: As stated previoudly, areas
not captured by the primary BMP should not go
untrested. A secondary BMP in the form of additiona
landscaping and a grassed swale with check dam has
been provided in the smaler drainage area. While such
additiond treatment is required outright by the
Technology approach, the designer could daim credit
for additiond treatment affected through this BMP.

The applicationof dl these design features and enhancements will typically generate a BMP plansufficient
to meet the performance-based requirements (inthis case 67%). The differenceisthe alowance of design
enhancements to satisfy the “ best available technology” for the site. The application and gtrict
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enforcement of the Performance-based criteria requirement of 67% would result inthe arbitrary decison
to award a higher remova reguirement for the selected BMP or the need for a variance to the higher
removal requirement.

SUmmary

The technol ogy-based criteria represents asmpler gpproach to traditional BMP sdlection, but
is accompanied by stringent standards to promote high quality Best Management Practices.

The technology-based criteria requiresthat the most appropriate technology beplaced onthe site
to provide aleve of treetment consstent with the dengity of the development.

The technology-based criteriarequirestheimplementationof steand BM P design enhancements
focused on reducing the nps pollutant load leaving the Ste.

The loca program adminigtrator can require pretreatment and landscaping either through the
multiple BMP requirements necessary to accomplish the required performance-based criteria
load reductions, or through the technol ogy-based criteria as atechnical component of anefficient
BMP desgn.

The performance-based remova efficiencies for water quaity BMPs can be margindly adjusted
for very good designs whichincorporate pollutant remova enhancement features such as sediment
forebays, beffle sysems to prevent short-circuiting, additiona extended detention features, aquetic
benches, micropools, etc. Likewise, the technology-based approach implements a BMP as a
darting point with smilar enhancement features required in order to provide the target removal
efficency.
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Stream Channel Protection Recommendations

Channd protection isareatively new criteria, but isincreasingly viewed as a critica one dueto the
mounting evidence that stream channels enlarge in response to watershed development. Studies have
found higher bank erosion rates and increased instream sediment loads for urban streams when
compared to the 5-20% estimate for the annua sediment budget attributable to bank eroson in rura
streams (Walling and Woodward, 1995; Callinset d., 1997). Research aso indicates that channel
enlargement can begin a ardatively low level of watershed development, as indicated by the amount of
impervious cover. One study estimated that channel eroson rates were three to Sx times higher in a
moderately urbanized watershed (14% impervious cover) than in acomparable rura one, with less than
2% impervious cover (Ndler, 1988).

The basic methodology to caculate channel enlargement relies on obtaining historica cross-sectiond
datafrom past surveys (often obtained from transportation agencies or public works departments that
conducted surveys at the time of road construction or improvement projects) and comparing these with
current cross-sectional data obtained from field surveys conducted at the time of the study. The
gpproach dso utilizes predictive (i.e., empirical) equations to estimate an ultimate channd enlargement
ratio once the channd has enlarged sufficiently to be in balance with its hydrologica forces.

Basic Options for Stream Channel Protection

Asmany asfive different design criteria have been suggested to protect downstream channds from
erosion. It should be clearly noted that none of these criteria have yet been monitored in the field to
demondtrate their effectiveness, and most are based on hydrologic or hydraulic modeling of streams.
Thefive optionsare:

Two year control (post development peak discharge rate from two year sorm is held to pre
development levels). It is very important to note that research sudiesindicate that this criteria does not
protect channels from downstream erosion, and may actually exacerbate eroson since banks are
exposed to alonger duration of erosive bankfull and sub-bankfull events. (MaCrae, 1993 and 1996,
McCuen and Moglen, 1988). In addition, many communities have provided anecdotd evidence that
two year control has failed to protect downstream channels from erosion. This evidence suggests that
while the magnitude of the pesk discharge is unchanged from pre to post development under two year
control, the duration of erosive flows sharply increases. As aresult, "effective work on the channd
(sensu Wolman et d, 1964) is shifted to smadler runoff events that range from the haf year event up to
the 1.5 year runoff event (MacRag, 1993). Consequently, the two year control approach is consdered
ineffective for stream channd protection, athough it remains a useful criterion for prevention of
overbank flooding.

Two year over-control (post development peak discharge rate to 50% or less of predevel opment
level). Firgt proposed by McCuen and Moglen (1988), this design approach recognizes the inherent
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limitations of two year control. The gpproach emphasizes "overcontrol” of the two year sorm. The
most common numerical approach isto control the two year post development discharge rate to the
one year predevelopment rate, using the 24 hour storm event. Subsequent andlysis by Macrae (1996),
however, indicates that this design criteriais dtill not fully capable of protecting the stream channe from
erosion. Hismodeling suggests that "tail-end” of the post development hydrograph is subject to a
congderable duration of effective work™.

24 hour detention of the oneyear storm event. This criteriawould result in up to 24 hours of
detention for runoff generated by arainfal depth based on annua rainfdl for aregion. Smdler sorms
events would aso experience some detention, but probably much less than 24 hours. The premise of
this criteriais that runoff would be stored and released in such a gradud manner thet critical erosive
velocities would seldom be exceeded in downstream channds. The required volume needed for 1 year
extended detention is significant; it is roughly equivaent to about 90 to 95% of the required volume
needed for ten year peak discharge control. Consequently, the need for two year pesk discharge
management would be diminated when the 1 year ED is provided, as long as the ten year pesk
discharge control is achieved.

Distributed runoff control (DRC): This criteria has been developed by MaCrae (1993) and involves
complex field assessments and modedling to determine the hydraulic stress and erosion potentia of bank
meaterids. The criteria states that channel eroson is minimized if the dteration in the transverse
distribution of eroson potentid about a channel parameter is maintained constant with predevel opment
vaues, over the range of available flows, such that the channd is just able to move the dominant particle
sze of the bed load. This Canadian method holds promise, but has not been tested extensively in the
United States and requires significantly grester data collection and modeling then any of the other
methods.

Bankfull capacity/duration criteria: This criteria has been advanced by Tapley et d 1996, and
dates that the post-devel opment, bankfull flow frequency, duration and depth must be controlled to
predevel opment vaues at adesignated control point(s) in the channd. The Rule of thumb for selecting
control point(s) isto usea 10: 1 ratio of peak discharge from the one year storm for the developed site
to the discharge from the stream for the same frequency storm (Tapley et d, 1996). In theory, this
criteriashould result in ahigh level of downsiream protection. The practical problem isin defining how
the criteriaisto be interpreted; whether sub-bankfull events (that typically erode the toe of the
streambank) should also be considered; and precisdy where the "bankfull" should be measured. For
example, the channd of many streams have been modified in the past by prior land uses and
channelization, and may not represent the "true’ channd. In other cases, the ssormwater outfal
discharge laterdly to a stream, and it is therefore difficult to assgn which flows the devel oper is actudly
respongible for controlling.
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Condusions

If two year control and two year overcontrol are deemed inadequate to fully protect channels from
erosion, then only three options remain, each of which has some limitations. For example, both the
DRC and bankfull capacity sizing criteria options lack widely accepted or universal design
methodologies. In each case, local stream cross-section and/or soil measurements are needed, and
considerable contention between the designer and the reviewer can be expected on how and where the
andysis should be performed. Given the many operationa problems currently associated with ether
option, and the lack of atested design methodology at present, the two options probably deserve
further study, but are not ready for wide gpplication.

This leaves only one remaining option-- the one-year 24 hour detention criteria It, too, has some
limitations

Results in unacceptably smal diameter orifices for Stes less than ten acresin Sze.
. Requires a storage volume roughly equivaent to that needed for two year control.

. Has not been "tested” by continuous simulation modeling to determine if acceptable
detention times can be achieved for smaler storms can be achieved (1.0 to 1.5 inches).

. Is only needed in streams that are susceptible to bank erosion.

Based on the foregoing, it appears that the best option to provide channd protection (Cp, ) is12to0 24
hour extended detention of the one-year 24 hour storm event. This Cp, requirement only appliesto
gtes grester than ten acresin Sze. Loca governments may wish to retain the option of employing the
DRC or bankfull cgpacity/duration criteria as an dternative, should their andytica and design
requirements become more smplified and refined in the future

There are some basic exemptions to where the channe protection criteria should be gpplied (small

drainage areas, direct discharge to tidal waters or alake, flat terrain etc), and communities must decide
how and when this criteriawill be required.
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Example Checklist for

Prdiminary/Concept Stormwater Management Plan Preparation and Review

Pagelof 1

Applicant information
Name, legal address, and telephone number
Common address and legal description of Site

Vidnity map

Existing and proposed mapping and plans (recommended scale of 1" = 50'.) which illustrate at

aminimum:

< Existing and proposed topography (minimum of 2-foot contours recommended)

< Perennid and intermittent Sreams

< Mapping of predominant soils from USDA soil surveys

< Boundaries of existing predominant vegetation and proposed limits of clearing

< Location and boundaries of resource protection areas such as wetlands, lakes, ponds,
and other setbacks (e.g., stream buffers, drinking water well setbacks, septic setbacks)

< Location of existing and proposed roads, buildings, and other structures

< Exigting and proposed utilities (e.g., water, sawer, gas, dectric) and easements

< Location of existing and proposed conveyance systems such as grass channels, swales,
and gorm drains

< Flow paths

< Locetion of floodplain/floodway limits and relaionship of site to upstream and
downstream properties and drainages

< Prdiminary location and dimensions of proposed channel modifications, such as bridge
or culvert crossngs

< Preiminary location, size, and limits of disturbance of proposed structural stormwater

management practices

Hydrologic and hydraulic andyssinduding:

<

<
<
<

Existing condition analysis for runoff rates, volumes, and velocities presented showing
methodol ogies used and supporting caculations

Proposed condition analyss for runoff rates, volumes, and velocities showing the
methodol ogies used and supporting caculations

Preiminary andysis of potential downstream impact/effects of project, where necessary
Preiminary sdection and rationde for structura sormwater management practices
Prdiminary Szing caculaions for structurd sormwater management practices including,
contributing drainage area, storage, and outlet configuration

Preliminary landscaping plans for structurd stormwater management practices and any Ste
reforestation or revegetation

Prdiminary eroson and sediment control plan that at a minimum meets the requirements
outlined in loca Eroson and Sediment Control guiddines

|dentification of preliminary waver requests
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Example Checklist for

Final Stormwater Management Plan Preparation and Review

Page 1 of 2

Applicant information

Name, legal address, and telephone number

Common address and legal description of Site
Signature and stamp of registered engineer/surveyor and design/owner certification

Vicnity map

Exiding and proposed mapping and plans (recommended scae of 1" = 50" or grester detail) which

illudrate a a minimum:

< Existing and proposed topography (minimum of 2-foot contours recommended)

< Perennid and intermittent Sreams

< Mapping of predominant soils from USDA soil surveys aswel aslocationof any Ste-gpecific
borehole investigations that may have been performed.

< Boundaries of exigting predominant vegetation and proposad limits of clearing

< Location and boundaries of resource protection areas such as wetlands, lakes, ponds, and
other setbacks (e.g., stream buffers, drinking water well setbacks, septic setbacks)

< Location of existing and proposed roads, buildings, and other Structures

< Location of existing and proposed utilities (e.g., water, sewer, gas, electric) and easements

< Location of exiding and proposed conveyance systems such as grass channds, swales, and
gorm drains

< Flow paths

< Location of floodplain/floodway limits and relationship of Ste to upstream and downstream
properties and drainages

< Location and dimensons of proposed channed modifications, such as bridge or culvert
crossings

< L ocation, Sze, maintenance access, and limitsof disturbanceof proposed structura stormwater

Management practices

Representative cross-section and profile drawings and details of structura ssormwater Management
practices and conveyances (i.e., sorm drains, open channels, swales, etc.) which include:

<
<
<

Existing and proposed structurd eevations (e.g., invert of pipes, manholes, etc.)

Design water surface devations

Structurd detalls of outlet structures, embankments, spillways, stilling basins, grade control
structures, conveyance channels, etc.

Logs of borehole investigations that may have been performed aong with supporting
geotechnicd report.
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Example Checklist for
Final Stormwater Management Plan Preparation and Review
Page 2 of 2

G Hydrologic and hydraulic andlyss for dl structura components of stormwater system (e.g., ssorm

drains, open channds, swales, Management practices, etc.) for gpplicable design sormsincluding:

< Exiging condition analyss for time of concentrations, runoff rates, volumes, velocities, and
water surface e evations showing methodol ogies used and supporting caculations

< Proposed conditionandyss for time of concentrations, runoff rates, volumes, velocities, water
surface devations, and routing showing the methodol ogies used and supporting calculaions

< Find szingcdculationsfor structura stormwater Management practicesinduding, contributing
drainage area, storage, and outlet configuration

< Stage-discharge or outlet rating curves and inflow and outflowhydrographsfor storage fadlities
(e.g., sormwater ponds and wetlands)

< Find andyss of potentid downstream impact/effects of project, where necessary

< Dam breach andys's, where necessary

Fina landscaping plans for structura stormwater Management practices and any Site reforestation or

revegetation

Structura calculations, where necessary

Applicable congtruction specifications

Erosionand sediment control plan that at a minimum meets the requirements of the local Erosion and

Sediment Control Guideines

< Sequence of congtruction

Maintenance plan which will indude:

< Name, address, and phone number of respongble parties for maintenance.

Description of annua maintenance tasks

Description of applicable easements

Description of funding source

Minimum vegetative cover requirements

Access and safety issues

Tedting and disposd of sediments that will likely be necessary

Evidence of acquigtion of al gpplicable loca and non-loca permits

Evidence of acquisition of dl necessary legd agreements (e.g., easements, covenants, land trusts)

Waiver requests

Review agency should have ingpector’s checklist identifying potentid features to be inspected on Site

vigts

® OO0 O
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Example Checkligt for

Incor por ation of Better Site Design Techniquesin Stormwater M anagement

Plan
Pagelof 1

G Applicant information
< Name, legal address, and telephone number
G Common address and legal description of Site
G Vicinity map
G Existing and proposed mapping and plans (recommended scde of 1" = 50'.) which illugtrate at a
minimun.
< Existing and proposed topography (minimum of 2-foot contours recommended)
< Perennid and intermittent Sreams
< Mapping of predominant soils from USDA soil surveys aswell aslocation of any Ste-
specific borehole investigations that may have been performed.
< Boundaries of existing predominant vegetation and proposed limits of clearing
< L ocation and boundaries of resource protection areas such as wetlands, lakes, ponds, and
other setbacks (e.g., stream buffers, drinking water well setbacks, septic setbacks)
< Grading plan with location of existing and proposed roads, buildings, and other structures
< Location of existing and proposed utilities (e.g., water, sewer, gas, €lectric) and easements
< Location of existing and proposed conveyance systems such as grass channds, swales, and
gorm drains
< Flow peaths
< Location of floodplain/floodway limits and relationship of Ste to upstream and downstream
properties and drainages
< Location and dimensions of proposed channd modifications, such as bridge or culvert
crossings
< Location, Size, maintenance access, and limits of disturbance of proposed structura
sormwater management practices
< Location of proposed community recreation/open space areas
< Landscape plan
G Narrative and supporting calculaions describing:
< Zoning, acreage, types and amounts of land uses (e.g., parking spaces, density, green
aress, building footprint aress, etc.)
< Traffic analys's estimating average daily trips for street network and parking requirements
< Siteimpervious area
< Reforestation and/or resource conservation protection measures
< Comparison of proposed development data with alowable dengty, land use, etc.
< Representative low-impact development techniques (with supporting evidence that
technique is compatible with Ste characterigtics) such as on-lot bioretention, tree clearing
minimization, minimizing directly connected impervious surfaces, open section roads (also
called roadside swales), etc.
< Deve opment phasing or implementation sequence
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